The effect of foreign aid on economic activity of a country can be dampened due to potentially adverse effects on exports through a real exchange rate appreciation. In this study we examine the long-term relationship between export performance and foreign aid in developing countries while accounting for other factors. The estimates of direct effect of foreign aid on exports are imprecise. However, the effect of the quadratic term of foreign aid on exports is negative and precise. This implies large amount of foreign aid does adversely affect export performance. The results are robust to the use of two different export performance measures and different sub-samples.
Introduction
The relationship between export performance and foreign aid of a country depends upon several factors. The traditional justification for foreign aid is that it eases the resource constraint of the developing economies, especially on the supply side. These supply factors include investment, infrastructure, geography, and quality of institutions.
Investment and improvements in trade facilitating infrastructure such as roads, ports, and telecommunications are important for enhancing the supply response of exports (World Bank, (2005) ). Geographical factors such as distance to the coast or access to seanavigable rivers directly affect transport costs, and trade is very sensitive to transport costs (Gallup, Sachs and Mellinger, (1999) ). The quality of institutions too affects the investment climate, which in turn affects the supply response of the economy (World Bank, (2005) ).
However, foreign aid can also harm export performance of an economy through real exchange rate appreciation. A number of studies have shown that aid inflows indirectly eroded the export competitiveness of developing countries by causing real exchange rate appreciation (Van Wijnbergen (1986) , Younger (1992) , White and Wignaraja (1992) , and Elbadawi (1999) ). Because foreign aid raises the domestic demand for goods and services, it drives up prices in the non-traded sector and causes the real exchange rate to appreciate -a "Dutch disease" effect which causes aid to have an anti-export bias. Recently, Subramanian (2005a, 2005b ) also pointed out this channel as a potential reason for quantitatively small effect of foreign aid on economic performance of a country. This paper seeks to examine the above hypothesis of negative effect of foreign aid on export performance of a country. We use a panel of 84 developing countries to estimate the effect of foreign aid on export performance measures after controlling for the additional factors that may affect exports. The results do show a negative effect of a quadratic term of foreign aid on long term performance of exports when we account for possible endogeneity. The results are also robust to two different export measures and different sub-samples. We interpret these estimates as evidence favoring the importance of the real exchange rate channel effect of foreign aid on export performance in the long run.
The rest of the paper proceeds as follows: section 2 describes the specification of the model to be estimated, the data used in the analysis and estimation issues. Basic results of the estimation are presented in section 3, results from sub-sample estimations in section 4 and conclusions in section 5.
Model Specification, Data, and Estimation

Model specification
We use a simple linear model for estimating the effect of foreign aid on exports but do allow for a quadratic foreign aid term in it. The other potentially important factors are proxies for supply constraints, country size, economic well being of the country and institutional risks. The following equation specifies our empirical model: Two measures of export performance are used in estimating our equation: the share of each country's non-oil exports in total world non-oil imports, and total exports of goods and services as a percent of GDP. We use the standard measure of real per-capita foreign aid which is total net Official Development Assistance (ODA) as our 'aid' variable. As in Burnside and Dollar (2000) , data on net ODA was converted into constant 2000 dollars using the unit-value of imports price index. We divided the real aid figure for each country by the country's total population to obtain real aid per capita. Another measure of foreign aid used in the regressions is the aid as a percentage of GDP.
Imported capital is measured by imports of machinery and transport equipment as a percent of GDP. Based on Moran (1989) , many developing countries are highly dependent on imported capital goods for production and investment. The teledensity variable is mainline teledensity and the population is total population. The real lagged per capita income is PPP based (constant 2000 dollars). The measures of financial risk rating and political risk rating imply, in both cases, the higher the rating, the lower the risk. The political risk rating is derived from governance indicators such as government stability, control of corruption, law and order, ethnic tensions, democratic accountability, bureaucracy quality, and the influence of military in politics. The financial risk rating is based on trade related indicators including exchange rate stability.
Estimation Issues
There are a few estimation issues that are worth discussing at this point. The first relates to the sample of developing countries in the panel data for the period 1980-2003.
The use of panel data makes it possible to account for fixed effects in the model. The data are averaged into five year periods (to account for long term variation) for each country (except for 2000-03, which has 4 periods). The total number of developing countries in our sample is 84. The sample includes both low income and middle income countries, some of which are Least Developed Countries (LDCs), and some of which are non-LDCs (table 1) . However, there are three countries 2 that have negative foreign aid per capita numbers in their sample which rules out the use of logarithms for those data points. We 2 Chile, Malaysia, Trinidad and Tobago.
decided to treat those datapoints as missing thereby making the full sample an unbalanced panel in our primary estimation. Similarly, there were twelve datapoints missing for aid GDP ratio. The summary statistics for the variables are table 2. Secondly, the data on financial and political risk were available for only 72 countries.
( Table 1 about per capita, population, and political or strategic interests of donors (Boone (1996) , Burnside and Dollar (2000) , Alesina and Dollar (2000) , Bandyopadhyay and Wall (2006) ). Following Boone (1996) and Rodrik (1995) , these dummies are set to one if a recipient country receives more than one percent of the donor's total aid budget allocated to developing countries.
( Table 2 about here)
The significance of political and strategic considerations in aid allocation is shown by the fact that more US aid provided to important allies such as Egypt and Israel, while the UK and France allocate most of their aid to former colonies. Following Subramanian's (2005a, 2005b) argument that these types of strategic factors are unrelated to economic performance and can be used as instruments for aid in IV estimation, we use the dummy variables as instruments for aid in our regressions. Our second type of instruments are the initial aid per capita or initial aid GDP ratio that are predetermined variables at each time period and improve the fit of a linear aid regression considerably. However, our results are not very sensitive to the exclusion of this second type of instruments.
Primary Empirical Results
Full Sample Estimation Results
We start out by documenting the relationship between export performance and foreign aid. The top panels in figure 1 show a negative relation between aid GDP ratio and two export measures. However, the slope of the linear fit varies between the panels.
The bottom left panel in figure 1 also shows a negative relationship between log of world export market share and log of foreign aid per capita. When we use log export to GDP ratio instead of export market share in the bottom right panel, it shows a positive relationship. Overall, the linear relation between aid and exports vary depending on the measures of aid and exports.
( The last column reports the fixed effects IV estimation. We instrument for both the linear and the quadratic term of foreign aid using the strategic dummies, initial foreign aid and initial foreign aid squared as instruments. The point estimate of linear effect of foreign aid is negative and imprecise. More importantly, the effect of the quadratic foreign aid term is negative and significant for both the regressions. This implies large amount of foreign aid is likely to adversely affect the export performance of a country; confirming the Subramanian (2005a, 2005b) reasons for poor economic performance of the aid recipient countries.
( Table 3 about here) We see a similar picture when we examine the estimates in table 4 using export to GDP ratio. The pooled OLS results in the first column and fixed effects result in the second column report a mostly positive linear effect of foreign aid on export performance. The quadratic effect estimates are mixed and mostly imprecise. Using instrumental variables in the last column, we see mixed results for the linear effect of foreign aid. However, the quadratic term of foreign aid is negative and significant for both regressions and confirms our table 3 results using a different export performancemeasure.
( Table 4 about here)
Estimation Results from the Sample of 72 Countries
We now examine the estimation results from a sub-sample of 72 countries and with institutional risks data in an unbalanced panel. We also concentrate on using just aid GDP ratio as our foreign aid variable due to space considerations. The pooled OLS results with additional controls in the first columns of ( Table 5 about foreign aid is important. Its effect is negative and significant when the endogeneity problem in the regressions is addressed using instrumental variables. The results imply that large amount of foreign aid will negatively affect exports of a country.
( Table 6 about here)
Empirical Results from Least Developed Economies and Low Income African Countries
In this section we subdivide our sample into two sub-samples. The first is the set of 32 least developed countries as listed in table 1. The second is the set of 33 low income African countries also listed in table 1 and asterisked. These two samples have special significance given the very low level of development in those countries. The fixed effects and fixed effects IV estimation results for the least developed countries are presented in table 7 using both measures of export performance. The results show all positive and precise estimates of linear effect of foreign aid on exports. However, the quadratic term is also always negative and mostly significant. The evidence supports our hypothesis that large volume of aid adversely affects exports.
( Table 7 about However, the estimates are significant only for export to GDP ratio as the dependant variable. Imported capital is positive and significant in the exports to GDP ratio regressions but not in case of world export market share. The real initial per capita income coefficients are always positive and significant. Overall, the sub-sample results are largely similar to our full sample results and lend support to the hypothesis that large amount of aid has negative effect on the exports of a country.
( Table 8 about here)
Conclusion
In this paper, we analyzed whether aid adversely affects the long term export performance of a country due to an appreciation of real exchange rate while taking into account various supply and other factors. Our results show that large amount of foreign aid adversely affects export performance of developing countries but the effect is not clear for smaller amounts. Note: The dependent variable is log of world export market share. The data is an unbalanced panel of 84 countries. The regressions include a constant. White's standard errors are in the parentheses. The sign * implies the coefficient significant at the 10 percent level. Similarly, ** implies the coefficient is significant at the 5 percent level and *** implies significance at the 1 percent level. Note: The dependent variable is log of export to GDP ratio. The data is an unbalanced panel of 84 countries. The regressions include a constant. White's standard errors are in the parentheses. The sign * implies the coefficient significant at the 10 percent level. Similarly, ** implies the coefficient is significant at the 5 percent level and *** implies significance at the 1 percent level. Note: The dependent variable is log of export to GDP ratio. The data is an unbalanced panel of 72 countries. The regressions include a constant. White's standard errors are in the parentheses. The sign * implies the coefficient significant at the 10 percent level. Similarly, ** implies the coefficient is significant at the 5 percent level and *** implies significance at the 1 percent level. The dependent variables are log of world export market share (first two columns) and log of export to GDP ratio (last two columns). The data is an unbalanced panel of 32 countries. The regressions include a constant. White's standard errors are in the parentheses. The sign * implies that the coefficient significant at the 10 percent level. Similarly, ** implies the coefficient is significant at the 5 percent level and *** implies significance at the 1 percent level. 
